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(54) Improvements in electro- 
acoustic transducers 

(57) An electroacoustic transducer is 
provided in the form of a flexible 
tape formed of an inner flat metal 
foil 10 surrounded by a metal foil 
1 4 and separated from the latter by 
an electret 1 2. The outer metal foil 
14 is in turn surrounded by a PVC 
outer layer 20. This construction 
provides a flexible electret type of 
microphone with the additional ad- 
vantage of immunity from ambient 
acoustic waves and electrical and 
magnetic fields. 
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The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improvements in electroacoustic transduc- 
ers 

5 

The present invention relates to an electro- 
acoustic transducer and in particular a trans- 
ducer intended for detecting vibrations of a 
solid surface, for example part of the structure 

1 0 of a musical instrument. 

The detection of audio frequency waves 
such as those produced by a musical instru- 
ment is well known. Detection devices for this 
purpose, for example microphones, can be 

1 5 used to convert an acoustic wave into an 

electrical signal which in turn can be used for 
magnetic recording or amplification purposes. 

The use of a microphone for detection pur- 
poses has certain disadvantages. When the 

20 signal is fed from a microphone to an ampli- 
fier and then to a loudspeaker, a feedback 
loop is produced which tends to oscillate if 
the amplification is excessive. This produces a 
loud and irritating sound. 

25 A further disadvantage of the use of the 
microphone is its limited ability to distinguish 
between sounds produced by one musical 
instrument and another. Even with directional 
microphones it is difficult to separate the 

30 sounds produced by the different instruments 
in an orchestra and this is sometimes desir- 
able, for example when making a recording 
when a recording editor may wish to empha- 
sise the sound from a particular instrument. 

35 The present invention therefore seeks to 
provide a simple electroacoustic transducer 
capable of detecting sounds propagating 
through a solid surface while being substan- 
tially less sensitive to sounds propagating 

40 through the surrounding air. 

In accordance with the present invention, 
there is provided a transducer in the form of a 
flexible tape conformable to a surface to de- 
tect acoustic waves propagating along the 

45 surface, the transducer comprising a first flat 
metal foil, an outer metal foil wrapped around 
the first metal foil and separated therefrom by 
a dielectric material acting as an electret and 
means for applying a d.c. voltage across the 

50 electret in a sense to enhance the polarisation 
within the electret, the outer metal foil being 
maintained at earth potential. There is known 
• from British Patent Specification No. 
1,376,335 an ultrasonic transducer which 

55 employs an electret. Such a transducer confi- 
guration, essentially consisting of two spaced- 
' apart plates and an interposed electret cannot 
of itself act for detecting sounds of musical 
instruments. A primary reason for this is that 

60 the system would inevitably pick up and re- 
produce electric fields such as might be 
caused by nearby mains cables. The construc- 
tion of the present invention wherein the outer 
conductor envelops the innerfoil and is 

65 earthed essentially shields the electret from 



ambient electric fields. 

The conformable nature of the tape enables 
the transducer to be adhered to the body of, 
say, a guitar to enable the sound of the guitar 
70 to be reproduced but not other sounds, for 
example a vocalist. 

Though primarily intended for a transducer 
operating in the audio range, the invention 
may be used to detect signals outside that 
75 range while still offering the advantage of 
immunity from ambient noise and ambient 
electric fields. Thus, the transducer may be 
employed to listen to noises generated within 
the a structure such as might be caused by 
80 crack propagation, excessive bending, etc. By 
the use of the transducer, it is possible to 
detect imminent danger of collapse, the ad- 
vantage of the transducer in this application 
being immunity to ambient noise and ambient 
85 electric and magnetic fields. 

The invention will now be described further, 
by way of example, with reference to the 
accompanying drawings, in which: 

Figure 7 is a perspective view of a trans- 
90 ducer with the various layers of the transducer 
exposed, and 

Figure 2 is a circuit diagram showing the 
transducer in use. 

In Fig. 1 there is shown a transducer which 
95 comprises a first flat metal foil 10 which may, 
for example, be aluminium foil. A dielectric 
tape 1 2 is wrapped around the metal foil 1 0 
and overlaps to envelop the flat foil com- 
pletely. The dielectric tape 1 2 may conveni- 
1 00 ently be a self-adhesive tape of a polarised 
plastics or electret material, the polarisation 
either being automatically built into the film 
during the manufacturing process or subse- 
quently produced by heating the film and 
1 05 allowing it to cool down while applying an 
external electric field. 

An outer metal foil 1 4 is wrapped around 
the dielectric film 1 2, the inner surface 1 6 of 
the metal foil 14 being coated with a dielec- 
110 trie resin such as a vinyl resin. It has been 
found that the dielectric resin coating im- 
proves the frequency response of the trans- 
ducer when it is- used as an audio frequency 
pick-up. The resin coating may either be 
115 formed as part of the metal foil 1 4 or applied 
subsequently by spraying. A PVC ox other 
suitable plastic tape 20 is wrapped" around the 
outer metal foil 1 4 and provides electrical 
insulation as well as sealing the inner foils 
1 20 and the electret against chemical attack. A 
coaxial cable, not shown, is connected by 
means of a suitable adaptor at the end of the 
transducer such that the outer conductor is in 
electrical contact with the outer foil 1 4 and 
1 25 the inner conductor is connected to the inner 
foil 10. 

In use, the transducer, which has the form 
of a flexible tape, is adhered to a surface in 
which sound is propagating, for example the 
1 30 body of a guitar. The underside of the PVC 



2 



GB2072458A 2 



outer coating 20 may be provided with an 
adhesive layer or alternatively a double sided 
adhesive tape may be employed to secure the 
transducer to the surface in question. 
5 Fig. 2 shows the transducer connected in 
circuit. A d.c. power supply 1 8 is connected 
across the inner and outer metal foils 1 0 and 
1 4 to apply an electric field in a direction to 
enhance the polarisation in the electret. 

1 0 Acoustic waves cause variations in the separa- 
tion of the inner and outer metal foils, causing 
fluctuation of the voltage between the inner 
and outer foils. The a.c. voltage is decoupled 
by means of a capacitor 24 and applied to an 

1 5 input of a buffer amplifier 26 having a high 
input impedance. The buffer amplifier 26 
may. for example, be constructed with a field 
effect transistor input stage or it may be 
constituted as an operational amplifier. The 

20 output of the buffer amplifier 26 is fed by 
way of a coaxial cable 22 to the main ampli- 
fier. 

Though primarily intended for amplification 
of audio frequency sounds generated by musi- 

25 cal instruments, the transducer has alternative 
uses for listening to sounds generated within 
solid bodies. For example, the transducer may 
be used to listen to cracks to indicate immi- 
nent fracture of a structure. It has been found 

30 that certain frequencies outside the audio 

range provide an accurate guide of such immi- 
nent failures. 

A further possible use of the transducer is 
for incorporation as part of a burglar alarm 

35 system to detect breakage of a window. Once 
again, in this application the transducer would 
be specifically intended to listen to a fre- 
quency generated by cracks propagating 
through glass and could therefore be immune 

40 to ambient noise. 

A still further use of a transducer is as part 
of a level detecting apparatus to detect the 
level of liquid or flowable solid within a con- 
tainer. A full container is more severely 

45 damped than an empty container and it is 
possible for a first transducer to introduce an 
acoustic wave and a second to pick up the 
acoustic wave, the attenuation being indica- 
tive of the fluid level. 

50 

CLAIMS 

1 . A transducer in the form of a flexible 
tape conformable to a surface to detect acous- 
tic waves propagating along the surface, the 

55 transducer comprising a first flat metal foil, an 
outer metal foil wrapped around the first 
metal foil and separated therefrom by a dielec- 
tric material acting as an electret and means 
for applying a d.c. voltage across the electret 

60 in a sense to enhance the polarisation within 
the electret, the outer metal foil being main- 
tained at earth potential. 

2. A transducer as claimed in Claim 1, 
wherein the outer metal foil has on its inner 

65 surface a coating of a dielectric resin. 



3. A transducer as claimed in Claim or 
Claim 2, wherein the outer metal foil is sur- 
rounded by an insulating plastics envelope. 

4. A system for detecting imminent me- 
70 chanical failure of a structure which comprises 

a transducer as claimed in any preceding 
claim adhered to a solid surface of the struc- 
ture and a circuit responsive to detected 
acoustic signals lying within a predetermined . 
75 frequency band. 

5. A burglar alarm system incorporating 
means for detecting breakage of a glass % 
panel, the said means comprising an electroa- 
coustic transducer as claimed in any preced- 

80 ing claim, connected to a circuit responsive to 
signals lying within a predetermined fre- 
quency range. 

6. Level detecting apparatus for detecting 
the level of a liquid within a container, which 

85 comprises an electroacoustic transducer for 
transmitting an acoustic signal in the wall of a 
container, an electroacoustic transducer as 
claimed in any of claims 1 to 3 for detecting 
an acoustic signal transmitted through the 

90 walls of the container and means for measur- 
ing the attenuation of the acoustic signal to 
provide an indication of the fluid level. 

7. An electroacoustic transducer con- 
structed substantially as hereinbefore de- 

95 scribed, with reference to and as illustrated in 
the accompanying drawings. 
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